Results: We studied 80 depressed patients who were scheduled to undergo orthopedic surgery under general anesthesia. The patients were divided randomly into two groups; patients in Group A (n=40) continued antidepressants before surgery and patients in Group B ( n=40) discontinued antidepressants 72 hr before surgery. Two (5%) out of 40 patients in Group A and eight (20%) out of 40 patients in Group B had deterioration of depressive symptoms (P=0.04). Delirium or confusion during the perioperative course occurred in five patients (13%) in Group A and in 12 (30%) in Group B (P=0.05). There were no significant differences in incidence (5 vs 6%) of hypotension and arrhythmias during anesthesia between the two groups.
Conclusion: Antidepressants administered to depressed patients should be continued before anesthesia. Discontinuation of antidepressants did not increase the incidence of hypotension and arrhythmias during anesthesia, but increased symptoms of depression and delirium or confusion. H E proportion of patients taking antidepressants who undergo surgery is reported to be 35%. 1 Antidepressants may interact with anesthetics or affect mental condition postoperatively. The question as to whether the antidepressants should be discontinued preoperatively remains controversial. Antidepressants initially increase noradrenergic synaptic activity, thereby promoting arrhythmogenesis, but their chronic administration ultimately results in a decrease in noradrenergic transmission due to down regulation of ß-adrenergic receptors. 2 Chronic administration of antidepressants can cause hypotension, decreased myocardial contractility and sudden death. 3 Patients taking antidepressants were shown to have increased susceptibility to cardiac arrhythmias during anesthesia. 4, 5 Sprung et al. 6 reported that a patient who had received antidepressant therapy for six years experi-enced hypotension resistant to phenylephrine, ephedrine and dopamine treatment after induction of anesthesia and only a large dosage of norepinephrine was effective. Antidepressants possess moderate anticholinergic effects. Berggren et al. 7 reported that the most important predictor for postoperative mental confusion was regular use of drugs with anticholinergic effects. Chung et al. 8 have reported the possible interaction of antidepressants and general anesthesia as a cause of postoperative delirium. On the other hand, the withdrawal of antidepressants produces anxiety, agitation and depressed mood. 9 As some reports indicate that chronic treatment with antidepressants can lead to blood pressure fluctuations, tachycardia and arrhythmias, it has been recommended that antidepressant use should be discontinued 72 hr before surgery. 5, 6, 10, 11 However, there is little prospective work to show whether antidepressants should be continued or discontinued. The purpose of this study was to compare perioperative complications in patients who continued or discontinued antidepressants before surgery in depressed patients on chronic antidepressant therapy.
Patients and methods
The study was approved by the Medical Ethics Committee of our Institution. Informed consent was obtained from all patients. We studied 80 patients ranging in age from 35 to 63 yr who were diagnosed as having major depression according to the Diagnostic and Statistical Manual of Mental Disorders, (4 th Ed.) criteria 1 2 and 40 patients ranging in age from 30 to 64 yr selected randomly as the control (Group C). All depressed patients were taking antidepressant drugs (imipramine, clomipramine, maprotiline and mianserin) for over a year. The state of depression was estimated quantitatively two days before and four days after surgery by means of the Hamilton depression score. 1 3 The Hamilton depression scale is a useful, standardized questionnaire method to measure symptoms of depression. The questionnaire consists of 21 items with a cumulative scoring system based on questions about symptoms that are common in depression, such as sleep disturbance, weight change, fatigue factors, sexual dysfunction and cognitive components of depressive illness. All patients had orthopedic surgery including elective reduction of arm or lower limb fracture under general anesthesia at Hakodate Watanabe Hospital and Hirosaki National Hospital between 1997-2001. Depressed patients were divided randomly into two groups; patients in Group A (n=40) continued antidepressants before surgery and patients in Group B (n=40) discontinued antidepressants 72 hr before surgery. The antidepressants were resumed on the day after surgery. Randomization was based on computergenerated codes. Patients with a history of cardiovascular disease, respiratory disease, alcohol abuse, markedly abnormal preoperative serum sodium, potassium or glucose concentration (sodium <130 or >150 mmoL·L -1 , potassium <3.0 or >6.0 mmoL·L -1 , and glucose <60 or >300 mg·dL -1 ) were excluded.
Anesthesia was induced with 1.5 mg·kg -1 of iv propofol, at an infusion rate of 0.75 mg·kg -1 ·min -1 , and 2 µg·kg -1 fentanyl. Tracheal intubation was facilitated with vecuronium 0.1 mg·kg -1 intravenously. For the maintenance of anesthesia, 1.5-2.0% isoflurane in nitrous oxide (70%) and oxygen was administered according to clinical criteria. Electrocardiography (ECG), arterial blood pressure, inspiratory oxygen and end-expiratory carbon dioxide concentrations (EtCO 2 ), nasopharyngeal temperature, transcutaneous oxygen saturation were monitored throughout the anesthesia period using a 5250 RGM analyzer (Ohmeda, Madison, USA). Acetated Ringer's solution was infused at a rate of 5 mL·kg -1 ·hr -1 to all patients. The lungs were ventilated mechanically to maintain the EtCO 2 at 35-40 mmHg. During the operative procedure, the nasopharyngeal temperature was monitored continuously with an electric thermistor and maintained at 36.0-37.0°C using a warming blanket and control of the temperature in the operating room. Postoperatively, all patients were treated with a nonsteroidal analgesic (diclofenac sodium 50 mg suppository) every six hours for incisional pain.
ECG was recorded during the induction of anesthesia and blood pressure was recorded every minute until 15 min after induction and every five minutes subsequently.
Postoperative confusion was assessed using the confusion assessment method (CAM), which has been shown to be a sensitive and reliable method for assessment of confusion. 14 The patients were examined at least once daily with the CAM diagnostic criteria for confusion until the seventh day after operation and the assessment of confusion was performed whenever a patient was found to be changed mentally by the nursing staff. The nurses were not aware of the purpose of the study.
Pain scores were evaluated by nurses every eight hours for the first 24 hr after the end of operation and every 24 hr after that time. Pain was estimated using a 100-mm visual analogue scale (VAS; 0 mm representing no pain and 100 mm representing the worst imaginable pain).
Data are expressed as mean ± standard deviation. Comparisons between groups in VAS pain score, blood pressure, heart rate, mean duration of anesthesia and surgery and mean volume of blood loss were analyzed by repeated-measures ANOVA followed by using Bonferroni's correction. Comparison of the Hamilton depression scale before and after the operation was analyzed by ANOVA followed by using Dunnett's test. Incidence of psychosis emergence or confusion was analyzed by Chi-square testing. P values less than 0.05 were considered significant.
Results
There were no significant differences in age, average weight, mean duration of anesthesia and surgery, mean volume of blood loss and total fentanyl consumption between the three groups (Table I) . In this study, no patient had severe complications throughout the postoperative course. There were no clinically significant differences in the postoperative pain scores between the three groups for three days after the operation.
Two (5%) patients out of 40 in Group A and two (5%) patients out of 40 in Group B developed arrhythmias. The arrhythmias consisted of ventricular ectopic rhythm and returned to sinus rhythm without any treatment. There were no patients who presented an abnormal QRS width on the ECG in the three groups throughout the perioperative period.
In the preoperative period, two patients in Group A and two patients in Group B had postural hypotension. Hemodynamic changes immediately following induction of anesthesia were observed in both study groups. Three (8%) patients in Group A and two (5%) patients in Group B had episodes of hypotension (systolic blood pressure less than 70 mmHg during induction). Ephedrine and infusion of acetated Ringer's solution were effective for all patients who developed hypotension. There were no arrhythmias when ephedrine was administered. There were no hemodynamic differences in mean systolic, diastolic blood pressure and heart rate before induction, two minutes after induction, five minutes after intubation and five minutes after skin incision between groups A and B. Two (5%) patients in Group A and in eight (20%) patients in Group B increased their Hamilton depression scale after surgery by five points or more (P=0.04). Thirty (75%) patients in Group A had an unchanged or decreased Hamilton depression score after surgery. On the other hand, 21 (53%) patients in Group B had a stable or decreased Hamilton depression score after surgery (P=0.04). The mean Hamilton depression score was 13.7 ± 4.9 for Group A and 12.5 ± 6.2 for Group B two days before surgery and was 14.2 ± 7.1 for Group A and 14.8 ± 6.0 for Group B four days after surgery (P=NS). Derilium or confusion for the first postoperative three days occurred in five (13%) patients of Group A and in 12 (30%) patients of Group B (P=0.05). The peak incidence of derilium or confusion was on the day of surgery in groups A and B (Table IV) . In this study, there was no relationship between age and derilium or confusion (P=0.72).
Discussion
Previous authors have discussed the problems associated with providing anesthesia to patients taking antidepressants. 5, 6, 10 Arrhythmias, hypotension and postoperative delirium have been reported. 5, 7, 8, 10 Some clinicians believe that the antidepressants should be discontinued approximately three days before general anesthesia because of adverse intraoperative responses. 5, 6, 10, 11 In this study, five (6%) out of 80 patients presented hypotension. No patient with severe hypotension was resistant to vasopressor therapy. Five percent of depressed patients developed arrhythmias and returned to sinus rhythm without any treatment. The incidence of hypotension and arrhythmias was not different between patients who continued or discontinued antidepressants. Cardiovascular side effects are rare when antidepressants are taken in therapeutic dosages. 1 5 Four patients presented postural hypotension preoperatively and developed hypotension during the induction of anesthesia. Postural hypotension may herald the need for greater caution during the induction of anesthesia in patients on chronic therapy with antidepressants. The American Heart Association's recommendations for managing hypotension resulting from antidepressants is to first administer 1 L of iv saline. If this fails, the next step is to increase the serum pH to 7.5-7.55. 1 6 As a directacting vasopressor can produce a dangerously increased vasopressor response in patients treated by antidepressants, 1 7 an indirect-acting vasopressor would be an appropriate treatment. In this study, serum pH was normal in all patients. Infusion of acetated Ringer's solution and ephedrine were effective in all patients who developed hypotension. Previous reports indicated in animal studies that chronic treatment with antidepressants led to tachycardia and arrhythmias. 5, 6, 10 This discrepancy may, possibly, be explained by a species difference in the arrhythmogenic sensitivity to antidepressants, because arrhythmogenic sensitivity to catecholamine differs between animals and humans. 1 8 The incidence of patients who increased their Hamilton depression score postoperatively was higher in patients who discontinued antidepressants before anesthesia. In addition, the incidence of patients who presented a stable or decreased Hamilton depression score was lower in patients who discontinued antidepressants. Thus, discontinuation of antidepressants appears to increase depressive symptoms postoperatively.
Acute confusion or delirium after surgery has been associated with adverse clinical and economic outcomes, including high rates of complications, poor functional recovery, increased length of stay and high costs. 1 9 Administration of antidepressants is one of the causes of postoperative confusion. 8 On the other hand, discontinuation of antidepressants carries the risk of anxiety, agitation and recurrent depression. The present study shows that discontinuation of antide- pressants before anesthesia increases the incidence of delirium or confusion. The peak incidence of delirium or confusion was on the day of surgery in Groups A and B, similar to the timing of withdrawal symptoms that occur one to two days after the last administration of antidepressants. 9 Several factors are involved in the development of postoperative delirium including hypoxia, age, postoperative pain and medication as well as psychological disorder. 1 9 In this study, there were no patients who developed hypoxia and no differences in age and postoperative pain scores between the three groups for three days after the operation. In summary, the incidence of intraoperative hypotension and arrhythmias was low in patients on chronic antidepressant therapy, whether treatment was ceased preoperatively or not. On the other hand, discontinuation of antidepressants was associated with an increased incidence of delirium, confusion and depressive symptoms. We conclude that antidepressant treatment for chronically depressed patients should not be discontinued prior to anesthesia.
